This paper gives an improved binomial distribution with parameters m and p to approximate the hypergeometric distribution with parameters N, m and n, where = n N p and m < n. It is more accurate than the binomial approximation when N is large.
Introduction
Drawing n balls at random, one at a time, without replacement from a box containing N balls, m (m < n) of which are white and N m − are black. Let X represents the number of white balls in the sample, then X has a hypergeometric distribution. Its probability function can be expressed as 
m . Hence, the hypergeometric distribution can be approximated by a binomial distribution with parameters n and = m p N [1] . In addition, it follows from [1] that if N → ∞ and = n p N remains a constant then ( )
Thus, the hypergeometric distribution can be approximated by a binomial distribution with parameters m and . = n p N In this paper, we focus on determining an improved binomial probability function to approximate the hypergeometric probability function. The accuracy of the approximation is measured in terms of the distance ( ) ( )
m . The desired result of this study is in Section 2. In Section 3, some numerical examples have been given to illustrate the improved binomial approximation, and the conclusion of this study is presented in the last section.
Results
Using the same idea detailed as in [2] , the following lemma is also obtained.
Improved binomial approximation
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( )
then we have the following:
and for the large , N ( ) ( )
Proof. Applying Lemma 2.1, it follows that 
Numerical examples
The following numerical examples have been given to illustrate how well the improved binomial distribution approximates the negative hypergeometric distribution. The numerical results in examples 3.1 and 3.2 indicate that the improved binomial approximation is more accurate than the binomial approximation.
Conclusion
In this study, an improved binomial distribution with parameters m and n N p = for approximating the hypergeometric distribution with parameters N, n and m was obtained. It can be seen that the improved binomial distribution gives a good approximation for the hypergeometric distribution and also gives more accurate than the binomial distribution when N is large.
